TRAIL/bortezomib cotreatment is potentially hepatotoxic but induces cancer-specific apoptosis within a therapeutic window.
Tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) represents a novel promising anticancer biotherapeutic. However, TRAIL-resistant tumor cells require combinatorial regimens to sensitize tumor but not normal cells for TRAIL-induced apoptosis. Here, we investigated the mechanism of the synergistic antitumor effect of bortezomib in combination with TRAIL in hepatoma, colon, and pancreatic cancer cells in comparison to the toxicity in primary human hepatocytes (PHH). TRAIL cotreatment at high but clinically relevant concentrations of bortezomib caused toxicity in PHH which potentially limits the clinical applicability of bortezomib/TRAIL cotreatment. However, at low concentrations of bortezomib TRAIL-resistant hepatoma, colon and pancreatic cancer cell lines but not PHH were efficiently sensitized for TRAIL-induced apoptosis. RNA interference and TRAIL receptor blockage experiments revealed that in bortezomib-treated hepatoma cells TRAIL-R1/TRAIL-R2 up-regulation, enhanced TRAIL DISC formation and cFLIPL down-regulation in addition to accumulation of Bak cooperatively sensitized for TRAIL. Bim, although accumulated upon bortezomib treatment, did not play a causal role for TRAIL sensitization in Hep3b cells. Combined treatment with bortezomib and TRAIL massively reduced the clonogenic capacity of hepatoma cells in vitro. Surviving clones could be resensitized for repeated TRAIL treatment. Bortezomib/TRAIL cotreatment bears the risk of severe hepatotoxicity at high but clinically relevant concentrations of bortezomib. However, within a wide therapeutic window bortezomib sensitized different cancer cells but not PHH for TRAIL-induced apoptosis.